autism spectrum Disorders-Why use Technology and Media-Based Tools and strategies?
Individuals with ASD have strength in visual processing that supports the use of technology. Other learning characteristics of individuals with ASD-such as desire for sameness and interest in inanimate objectsalso are well suited to technology.
Individuals with ASD also have certain difficulties that technology can address. Several common characteristics include:
Difficulty with communication
Communication-one of the key qualities of life defining skills-is the core deficit in ASD (McGee & Lord, 2001) . Technology offers communication tools in the areas of reading, writing, speaking, and using augmented speech supports.
Difficulty with complex cues
• . Individuals with ASD have global sensory processing difficulties, translating into localized and fragmented processing of the stimuli around them (Burke & Cerniglia, 1990) . These processing difficulties often are related to challenges in understanding multiple or complex cues. Technology offers the capability for creating a range of symbols, from simple single symbols to multiple and more complex symbols.
Difficulty with affective and
• social learning. Affective and social learning occurs in relationships with others. Technology can act as a buffer and a bridge between communication partners.
Although these learning characteristics are framed as separate elements, in practice they affect, interact with, and are often components of one another. For example, the difficulty in processing multiple cues affects both academic learning and social learning. Social interaction involves processing multiple cues-spoken language, body language, facial expressions, and tone of voice.
Many technology-based activities have an appeal to people with ASD. For example, they can become engaged in isolation without the complexities of social interaction. Further, technology tools often are presented in a static, predictable, and/or visual format that appeals to individuals with ASD.
Some practitioners tend to think of technology tools to assist students with ASD in two main categories:
Augmentative and alternative com- (Millar, Light, & Schlosser, 2006 Much of the communication software for students with autism is visual. It should have a capability for adjusting the number of symbols from one or two to many as the student learns to process more complex stimuli. The use of auditory feedback in AAC is student dependent and can be reinforcing for some students with ASD and distracting for others.
Literacy and communication may be mutually supportive. Keyboarding is a viable option for written communication, given the handwriting challenges often seen in individuals with ASD. Keyboards with speech generating features are AAC devices in their own right. Keyboard communication is not "real time" communication in that the individual with ASD types the message first, then activates the spoken component afterward. Some adults with ASD report that this type of communication involves fewer cues and supports more fluent communication (Smith, 2006 
Difficulty with Complex Cues-Technology Can Help
Providing limited and static cues may help individuals with ASD in understanding and responding to their environment (Cafiero, 2005) . One validated practice for ASD involves the use of visual cues as simple, focused stimuli to promote the understanding of instructions, transitions, and all communicative input (Cafiero, 2001) . Visual cues may be created using the following technologies:
Tangible objects (e.g., a cup can be
• a symbol to represent the desire for a drink).
Computer generated symbol
• systems (e.g., Boardmaker
• complete a task.
Text (e.g., single symbols indicat-
• ing simple instructions such as "sit", "wait", and "quiet").
More complex scripts representing specific actions or activities can be visually augmented with graphic symbols to facilitate understanding of difficult social concepts. Figure  4 is an example of a visually augmented turn taking tool for group learning at a classroom computer station. Notice that as each student takes a turn, his or her personal symbol is shown. The practitioner serving as the communication partner speaks and points to each symbol, which provides visual and verbal communicative input to the student. These types of visual tools aid both language comprehension and the development of expressive language through modeling.
Graphic symbols on communication overlays are static and predictable, allowing the individual to rely on recognition, rather than memory, to process the language input. The difficulty in processing complex and multiple cues has an impact on academic and social learning. Technology may address this need in a variety of ways.
Communication technology
• . AAC can be designed for the scaffolding of more complex communication cues by creating communication tools with simple single symbols, then progressing to more numerous and complex graphic symbols. A young child with autism may learn to request a cookie by pointing to the symbol for "cookie." As he or she learns to process more stimuli, he or she learns to point to two icons, "oatmeal" and "cookie" indicating not only a request but a specific choice.
Positive behavior support (PBS)
• systems. Visual cues also can be used to design PBS for individuals with ASD (Mirenda, 1998) . Figure 5 is an example of a computer generated PBS tool. Notice that each
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Technology AnD MeDIA DIVISIon aspect of behavioral self-management is visually represented: what the student must do, how much he or she must do, and what he or she earns when he or she has completed the task. This system is designed to teach the student to self-monitor his or her own behavior. Tools such as this can be adapted to greater or lesser levels of complexity, according to the needs of the student. Word-based cues can be substituted for graphic symbols for the student who responds well to literacy cues.
Visual schedules
• . Computer generated symbol systems are effective vehicles for creating visual schedules, activity schedules, and visual task analyses. Students with ASD who have literacy skills can benefit from text-based schedules as well. These schedules usually include a "visual closure system" in which the completed activity is removed from sight (placed in a "finished box"), checked off, or marked with some other visual indicator of completion. Figure 1 is an example of a software generated activity schedule designed to support self-management for a beginning morning school routine. There is a strong research basis for the use of visual schedules to support self-monitoring, transitions, and task acquisition. Students with autism can learn to engage in a series of activities for leisure time self-management, or to perform the steps in a task using the protocols for activity schedules. Individuals with ASD who have learned to do activity schedules have generalized these skills across people, environments, and activities (McClannahan & Krantz, 1999) . Technology and media-based tools for social skills training, executive functioning, and emotion recognition are promising practices in the field (Bellini & Akullian, 2007 Video Modeling (VM) is a strategy that entails videotaping desired behaviors for the purpose of teaching those behaviors. The video subject of this intervention can be a peer, a sibling, an adult, or oneself (video self-modeling). Video selfmodeling supports the belief that watching a model most like oneself increases attention and motivation. The modeling involves positive rather than negative behaviors, because that will increase motivation and attention to the desired behaviors. Video modeling utilizes the strong visual processing modalities of those with asD.
In a review of 23 studies on video modeling, it was found that the following skills were successfully targeted: social-communication skills, functional and self-help skills, and positive behavioral skills (Bellini and akullian). skills learned through video modeling were maintained over time and generalized across other persons and other settings.
The practitioner may use conventional nonprofessional video editing software to create very individualized videos for teaching specific skills. These practitioner-crafted videos may involve a time intensive learning curve, depending on the skills of the practitioner. The advantage of practitioner-crafted videos is that they are highly specific, may use the student as his or her own model, and will use the real environment as the staging site.
Following is an example of steps that can be used to create an individualized video:
Video Modeling
1) select the skill. Choose a specific skill such as sharing; taking turns; listening to the teacher; interacting with others; using appropriate behavior in stressful situations; starting, maintaining, and ending a conversation or interaction with another; compromising; showing empathy; or playing a team sport.
2) Task analyze the target skill into its component parts.
3) Write a natural script incorporating each component of the skill. The script may or may not involve dialogue.
4) Identify environment, props, and players needed. Determine whether the intervention will be video modeling using a peer as the model, or video selfmodeling using the student him or herself as the model.
5)
Rehearse the script in order to iron out bugs and further refine the script and the protocols. adjust the total time of the video according to the complexity of the skill and the ability of the student to attend to a video. It can be as short at 30 seconds or as long as 10 minutes.
6) Provide a revised and completed script to the players. Rehearse and videotape the skill sequence. Virtual reality software
•
. Virtual environments (VEs) have been used for individuals with ASD. VE software programs successfully target emotion identification, safety skills, and social skills (Mitchell, Parsons, & Leonard, 2007; Moore, Cheng, McGrath, & Powell, 2005) . Video game consoles, such as PlayStation III™, X-Box 360™ and Wii™ allow for immersive role playing games in which the users create avatars. These avatars can engage other avatars in a variety of solo and interactive games. To date, there are no science-based studies on the effectiveness of video game consoles for individuals with ASD, but the degree with which their key features match with currently researched VR applications is notable.
Putting It all Together: Integrating literacy and Communication

Through Technology and Media
The story of Josh that follows highlights the objectives, tools, strategies, and outcomes measurement for technology and media-based literacy and communication intervention.
Josh is a 16-year-old young adult with autism. Josh has good literacy skills, although his spoken language is very limited. His ability to communicate using a keyboard communication device with voice output far exceeds his unaided speech. Josh uses multi-modal communication.
His expressive language consists of speech when he is able and a keyboard SGD for more complex communication. Receptively, Josh can process some spoken communication, but he often requires visually augmented communication through print, writing, and keyboard communicative input. Josh is beginning a community job at the Down Under Internet Café in the historic downtown area of his hometown. His supervisor is Dave. Josh has a host of tasks he must learn: getting to work on time using the local bus, interacting with his boss and the customers, making various coffees at the café, and using the cash register.
Josh's school team visits the café to evaluate the environment and look for potential areas that may require extra support. Using the research principles of Video Modeling, they take digital photos of each step in the daily sequence of Josh's day, from getting on the bus to closing the cash register at the end of his shift. There is a particular focus on the communication skills that Josh will need to work in a public business-such as the language needed for interacting with the customers and his supervisor.
Josh's school team uses an integrated literacy planner to anchor Josh's program during his vocational activity and at school. The team creates both a digital and conventional book for Josh, detailing in text and photos the tasks, scripts, and interactions he must learn in order to be successful in the new vocational setting. Josh's digital book is embedded into presentation software that includes digitized narration of scripts and sequences. Josh is able to experience his upcoming work routines through the digital tools. His IEP objectives are addressed in three areas: through his independent use of the digital work tools, within the vocational setting, and with his special education staff in the classroom setting.
The target concepts and vocabulary are addressed in multiple settings for learning and generalization.
The team creates visual task analyses for the other activities: making coffee, accessing public transportation, and using the cash register, Each task narrative provides visual and auditory input, with the scripts and sentences read aloud. Josh can access these tools on a disc and Given five vocation related vocabulary words, will use each appropriately in independently generated journal entries.
Integrated literacy Planner for Josh
Behavioral/self-Management: Given a novel task and a visual task analysis, will complete the task and self-monitor the execution of each individual component.
Communication:
Given a school/work situation and the presence of a new individual, will initiate an appropriate greeting.
academic/Math: Given currency (e.g., a 5 or 10 dollar bill), will key in correct amount on cash register.
opportunities to experience concepts
Traveling to and from work on the bus, working at the café, interacting with supervisor and customers, reporting the events of the day in a journal. 2. I have to be punctual. I take the #3 bus. It takes 20 minutes to get there from my school.
3.
When I arrive at Down under I greet my supervisor, Dave. I say "Good morning, Dave." Then I say, "What would you like me to do before the customers arrive?"
4.
sometimes I wash mugs. sometimes I grind the coffee.
5.
When a customer arrives, I say "Welcome to Down under. Can I help you?"
6. I listen to the customer's order, then I write it down.
7.
I make the coffee. I tell the customer, "The cream and sugar are on the counter to the right of the cash register." Then I tell the customer the cost.
8. I key in the amount and I take the customer's money. I give the customer the receipt and change.
9.
Then I say, "Thank you, enjoy."
10. at 11:30 it is time for me to go back to school. I clean the counter and tell Dave, " It's time for me to go back to school. Thank you Dave. I'll see you soon."
cross-curricular Activities
Math
Identifying size (small, medium, large) in context of coffee cups, measuring ingredients for specific coffee drinks, keying amounts into cash register, counting change per amount indicated on cash register.
social studies Navigating the neighborhood within which he must travel. 
Internet and World Wide Web Resources
ASD Identification and Intervention
The use of technology-based resources world wide has contributed to the dissemination of
